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Claims 

An automatic frame/field switching unit in a static image, characterized by being 
equipped with a first field memory that stores pixel data of a video signal of the first field among 
video signals converted from analog signals to digital signals, a second field memory that stores 
pixel data of a video signal of the second field among the above-mentioned video signals, a 
motion detector that detects the existence of image blur by a threshold-processing of a 
differential value between prescribed pixel data stored in the first field memory and prescribed 
pixel data stored in the second field memory, and a selector into which pixel data stored in the 
first field memory and pixel data stored in the second field memory are input and which outputs 
a digital video signal wherein the image data of the two field memories are synthesized based on 
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the signal when the motion detector detects no blur, and selects the image data of either the first 
field memory or the second field memory based on the signal and outputs a digital video signal 
wherein the image data are synthesized so that their lines may be displayed twice when the 
motion detector detects the existence of blur. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an automatic frame/field switching unit in a static 
image, hi particular, the present invention pertains to a unit that automatically switches a static 
image, one that was switched fi*om a dynamic image display, firom a frame display to one-side 
field display. 

Prior art 

Figure 2 is a block diagram showing a conventional dynamic/static image display 
switching unit. 1 is an A/D converter for converting an analog video signal into a digital video 
signal, 2 is a frame memory for storing the digital video signal, 3 is a first changeover switch that 
inputs or does not input the video signal being output fi-om the A/D converter 1 into the frame 
memory 2,_mid 4 is a second changeover switch that outputs the video signal converted by the 
A/D converter 1 or outputs the video signal stored in the frame memory 2. The signal being input 
into the A/D converter 1 is an analog video signal and consists of video signals of the first field 
and the second field by interlacing, and one screen is constituted by these two video signals. 

In case a dynamic image is displayed, the first changeover switch 3 is brought down to 
the 3 a side, and the second changeover switch is brought down to 4a side. Thus, the digital video 
signal output from the A/D converter 1 is output as it is through a line 5 and passed as a dynamic 
image output through a D/A converter which is not shown in the figure, so that a dynamic image 
can be displayed as the analog video signal. 

Also, in case a static image is displayed, the first changeover switch 3 is brought down to 
the 3b side. Thus, the digital video signal output from the A/D converter 1 is stored in the frame 
memory 2. The video signal stored is a screen portion of a dynamic image at a certain moment. 
After the video signal of the screen portion is stored in the frame memory 2, the first changeover 
switch 3 is separated from 3b, and the second changeover switch 4 is brought down to the 4b 
side, so that the digital video signal of the screen portion stored in the frame memory 2 is output 
and passed as a static image output through the D/A convertefVhich is not shown in the figure, 
thereby being able to display a static image as an analog video signal; This static image display 
has been carried out by switching from a dynamic image display to a static image display 
through the operation of the first changeover switch 3 and the second changeover switch 4 at a 
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certain time, or by switching from a dynamic image display to a static image display through the 
operation of two changeover switches 3 and 4 at each fixed time interval. This image display is 
switched at the transmission side where the dynamic/static image display switching unit is 
installed. 

Problems to be solved by the invention 

However, in the dynamic/static image switching unit with the above-mentioned 
constitution, the video signals of the first field and the second field converted into digital signals 
by the AID converter 1 are stored in the frame memory 2, and they are drawn out of the frame 
memory 2 and output as a static image. Thus, in case a static image is displayed by freezing a 
dynamic image, when the dynamic image has a large motion, the static image is blurred, such 
that it is difficult to view. Since the analog video signal being input into the A/D converter 1 is 
due to the interfacing method, the signals constituting a screen are obtained by scanning the 
second field after scanning the first field, and since 1/60 sec is required for scanning one field, 
^ 1/30 sec is required for scanning two fields. Therefore, if an optional one line of the first field is 
considered, a delay oIf l/60 is caused in a line of the second field in the vicinity of the line, so 
that a so-called blur in which a static image at a certain moment and a static image after 1/60 sec 
are double-projected in an image with a severe motion (the display in which the video signals of 
the first field and the second field are synthesized is called a "frame display"). 

In order to remove the problem in which the above-mentioned blurred static image is 
displayed, the purpose of the present invention is to provide an excellent automatic frame/field 
switching unit in a static image that can defect blur from a frame display screen, display a static 
image without blur by switching to a one-field display, and can improve the transmission 
efficiency. 

Means to solve the problems 

In order to solve the above-mentioned problems, the present invention provides an 
automatic frame/field switching unit in a static image characterized by being equipped with a 
first field memory that stores pixel data of a video signal of the first field among video signals 
converted from analog signals to digital signals, a second field memory that stores pixel data of a 
video signal of the second field among the above-mentioned video signals, a motion detector that 
detects the existence of image blur by a threshold-processing of a differential value between 
prescribed pixel data stored in the first field memory and prescribed pixel data stored in the 
second field memory, and a selector into which pixel data stored in the first field memory and 
pixel data stored in the second field memory are input, and which outputs a digital video signal 
wherein the image data of two field memories are synthesized based on the signal when the 
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motion detector detects no blur, and selects the image data of either the first field memory or the^^ 
; second field memory based on the signal and outputs a digital video signal wherein the image^ 
data are synthesized so that their lines may be displayed twice when t^^^ detector detects ] 

the existence of blur. ; 

Function 

According to the present invention, since the automatic frame/field switching unit in a 
static image is constituted as mentioned above, pixel data of a video signal of the first field 
among video signals converted from analog signals to digital signals is stored in the first field 
memory, and pixel data of a video signal of the second field is stored in the second field 
memory. Pixel data of the video signals stored in these two field memories is sent to the selector. 
Also, the motion detector detects the existence of blur of an image by threshold-processing the 
differential value between prescribed pixel data stored in the first field memory and prescribed 
pixel data stored in the second field memory. When a detected signal of the absence of blur is 
received fi:om the motion detector, the selector outputs the digital video signal in which the pixel 
data stored in the first and second field memories are synthesized, and when a detected signal of 
the existence of blur fi*om the motion detector, the selector selects the pixel data of either the,first_^^ 
field memory or the second field memory and outputs the digital video signal in which the lines^ 
of the pixel data are synthesized so that they may be displayed twice. Thereby, in any case, a 
static image without blur can be provided. Therefore, the above-mentioned problems can be 
removed. 

Application example 

Figure 1 is a block diagram showing an application example of the present invention. 
Figures 3(a) and (b) are illustrative diagrams showing a concept that detects blur of an image by 
a motion detector. In the figures, 1 1 is a first field memory for storing pixel data of a video signal 
of the first field among digital video signals, and 12 is a second field memory for storing pixel 
data of a video signal of the second field among the digital video signals. 1 3 is a motion detector 
that detects the existence of blur of an image by threshold-processing the differential value 
between the pixel data stored in the first field memory 1 1 and the image data stored in the second 
field memory 12, and 14 is a selector into which the pixel data stored in the first field memory 1 1 
and the pixel data stored in the second field memory 12 are input and that outputs a digital video 
signal wherein the image data of two field memories are synthesized or that outputs a digital 
video signal wherein the image data of one of the field memories are synthesized so that their 
lines may be displayed, based on the detected signal of the existence of blur from the motion 
detector 13. 
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Next, the operation of the above-mentioned apphcation example is explained. 

Video signals A/D-converted from analog signals to digital signals are input into the first 
field memory 1 1 and the second field memory 12. Then, pixel data of the video signal of the first 
field among the digital video signals are stored in the first field memory 11, and pixel data of the 
video signal of the second field among the digital video signals are stored in the second field 
memory 12. Pixel data of the video signals stored in these field memories 1 1 and 12 are sent to 
the selector 14. Also, the pixel data of an optionally selected area R consisting of 16 pieces of 
pixels e as shown in Figure 3(a) among the pixel data stored in the first field memory 1 1 and the 
pixel data of an area S consisting of 16 pieces of pixels e at the position corresponding to the 
area R selected in the first field memory 1 1 as shown in Figure 3(b) among the pixel data stored 
in the second field memory 12 are input into the motion detector 13. Thus, the motion detector 
13 attains the differential value between the pixel values of the pixel data of these areas R and S 
and detects the existence of blur of an image by threshold-processing the differential value. In 
other words, if the pixel values of the pixel data of the area R and the pixel values of the pixel 
data of the area S are approximately equal, it can be decided that there is no image blur in the 
part, and if these pixel values are different and the differential value exceeds a preset threshold, it 
can be decided that there is blur in the image. Therefore, the existence of blur can be detected. 
The reason for selecting pixel values of the number of pixels in the prescribed areas R and S is 
that selecting the number of pixels in the entire area requires too much time. Also, needless to 
say, the number of areas can be increased, or the position and size can be changed. 

The signal of the motion detector 13 in which the existence of image blur is detected and 
input into the selector 14, and when the detected signal in which there is no blur is received fi"om 
the motion detector 13, the selector 14 synthesizes the pixel data stored in the first field memory 
1 1 and the second field memory 12 and outputs a digital video signal that can display one screen 
(frame display). If the video signal is D/A-converted, it is converted into an analog signal, so that 
a static image of the frame display is obtained. Also, when the detected signal in which there is 
blur is received from the motion detector 13, the selector 14 selects the pixel data of either the 
first field memory 1 1 or the second field memory 12, synthesizes the lines of the image data of 
the first field memory selected, for instance, so that they may be displayed twice, and outputs a 
digital video signal that can display one screen (one field display). If the video signal is 
D/A-converted, it is converted into an analog signal, so that a static image of one field display is 
obtained. Also, in case the digital video signal of the frame display is output, the total number of 
lines of one screen must be processed in encoding for the transmission; however in case the 
digital video signal of one field display is output, if only the pixel data of the first field, for 
instance, are encoded for the transmission, the same pixel data as those of the right-above lines / 
of the first field are displayed twice in the pixel data of the second field. Thus, the pixel data of 7 



the second field may not be processed, and half lines may be processed, so that the time required 
for encoding is reduced to about half and the transmission time is also shortened to about half 
Thereby, the process is economical, compared with the case of encoding and transmission of the 
frame display. 

Effect of the invention 

As explained in detail above, according to the present invention, pixel data of the video 
signal of the first field among the digital video signals stored in the first field memory and pixel 
data of the video signal of the second field among the above-mentioned video signals stored in 
the second field memory are sent to the selector, and the motion detector detects the existence of 
blur of an image by threshold-processing the differential value between prescribed pixel data of 
the video signal of the first field stored in the first field memory and prescribed pixel data of the 
video signal of the second field stored in the second field memory. When the detected signal in 
which there is no blur is received from the motion detector, the selector outputs a digital video 
signal in which the pixel data stored in the first and second field memories are synthesized, and 
when the detected signal in which there is blur is received from the motion detector, the selector 
selects the pixel data of either the first field memory or the second field memory and outputs a 
digital video signal in which the lines of the pixel data are synthesized so that they may be 
displayed twice. Thus, in any case, a static image without blur can be provided to a receiver. 
Furthermore, in case the motion detector detects that there is blur, since the video signal in which 
the lines of the pixel data of one field memory selected from the selector are synthesized is 
output, only one field may be encoded for the transmission, so that the time required for 
encoding is reduced to about half and the transmission time is shortened to about half Thereby, 
the process is economical and the transmission is more efficient. 

Brief description of the figures 

Figure 1 is a block diagram showing an application example of the present invention. 
Figure 2 is a block diagram showing a conventional dynamic/static image display switching unit. 
Figures 3(a) and (b) are illustrative diagrams showing a concept that detects blur of an image by 
a motion detector. 

1 1 First field memory 

12 Second field memory 

13 Motion detector 

14 Selector 




Figure 1. A block diagram showiffg the automatic frame/field switching unit of the present 
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Figure 2. A block diagram showing a conventional dynamic/static image display switching unit 
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Figure 3. Illustrative diagrams showing a frame detection concept 
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